Aims: Alcohol misuse often develops during adolescence involving interacting factors deriving from personality, environment and life events that can be assessed with well-established instruments. However, for specific research purposes, involving the assessment of large data sets, it may be beneficial having a short tool of key items representing the most important risk factors. Methods: We identified a set of key items from standard questionnaires assessed in about 2000 adolescents. In our longitudinal study we identified important items on personality, environment, and life events explaining alcohol drinking behaviour at the age of 14 years and the increase of alcohol consumption 2 years later. Results: The key items explained 33.4% of variance in alcohol drinking behaviour (vs. 34.8% for original battery) and can be completed in six minutes. Conclusions: Our item list represents a powerful easy-to-use tool for the examination of alcohol drinking behaviour in adolescents.
INTRODUCTION
Many variables influence whether alcohol use in adolescence develops into alcohol misuse or an alcohol use disorder (Swendsen et al., 2009) . The diathesis-stress model (Goldstein et al., 2000) describes that an individual's vulnerability to substance use will be intensified by a negative environment such as stressful familial situations or poor social integration. In a resilience model (Fergus and Zimmerman, 2005) , it is highlighted that individual factors can reduce the sensitivity to a negative environment and prevent substance misuse from developing.
Although genetic factors play an important role in the development of alcoholism with a heritability of about 50% (Goldman et al., 2005; Morozova et al., 2012) , during adolescence external factors may be more important and set the course for the development of alcohol problems (Guerrini et al., 2014) . In this context, the social environment with family and peers plays a decisive role (Oxford et al., 2001) . During childhood and early adolescence the parental influence is of utmost importance (Oxford et al., 2001 ) with poor parental monitoring or a familial history of alcoholism leading to an early initiation of substance use (Chilcoat et al., 1995; Conrod et al., 1998) . Later during adolescence the influence of peers on behavioural patterns becomes increasingly important (Oxford et al., 2001) . However, this influence of peers on drinking behaviour strongly depends on individual personality traits such as increased sensation seeking (Marschall-Levesque et al., 2014) , and many other facets of personality also show strong associations with alcohol drinking behaviour. For example, increased extraversion seems to be related to an early initiation of harmful alcohol use (Ayer et al., 2011) . Augmented alcohol intake is also linked to impaired control as well as increased risk taking (MacPherson et al., 2010; Leeman et al., 2012) . Moreover, risky behaviours along with low stress reactivity to aversive situations (e.g. sexual abuse) experienced before the age of 16 years may additionally promote alcohol misuse (Lovallo, 2013) . Altogether, this implicates a complex interplay between personality traits, social environment, and (stressful) life events as predictors of alcohol drinking behaviour in adolescents. Thus it is important to identify and examine factors that lead to increased consumption or prevent alcohol misuse from developing.
Younger age at first alcohol consumption is a risk factor for subsequent alcohol misuse (Behrendt et al., 2009) . It can be assumed that earlier interventions might lead to a larger success in preventing alcohol misuse. For this purpose, a short examination tool applicable in large cohorts in real-life situations such as schools would be helpful to determine the respective influence of personality traits, social environment, and life events on alcohol drinking behaviour. The present study aims at identifying single items for these categories that are most important in explaining associations with harmful alcohol use.
METHODS

Sample
We used data from the IMAGEN study (IMAGEN; Schumann et al., 2010) , where adolescents were recruited from the general public in Germany, the UK, Ireland, and France via school visits, flyers and registration offices. We had the following exclusion criteria: serious medical conditions, pregnancy, previous head trauma with unconsciousness, and any contra indications for functional magnetic resonance imaging (fMRI) examinations. Participants in this longitudinal study answered several questionnaires (see 'Measures') at two time points: at the age of 14-15 years (N = 2215 adolescents; mean age = 14.41 years, SD = 0.41 years) and again at the age of 16-17 years (N = 1237 participants; mean age = 16.44 years, SD = 0.50 years, see Table 1 for demographic details). The study was approved by the local ethics committees and was conducted in accordance with the declaration of Helsinki of 1975 as revised in 1983. After complete description of the study to the subjects and their parents, written informed consent was obtained.
Measures
Items were selected from the following well-established and validated questionnaires: The novelty seeking subscale of the Temperament and Character Inventory-Revised (TCI-R (Cloninger et al., 1991) ), Substance Use Risk Profile Scale (SURPS (Woicik et al., 2009)) , and the Neuroticism-Extroversion-Openness Five Factor Inventory (NEO-FFI (Costa and McCrae, 1997) ) for various personality traits. For the examination of (stressful) life events and social environment (such as family situation, friendships or being bullied), a life events questionnaire (LEQ, according to (Newcomb et al., 1981) ), and the Bully/Victim Questionnaire (Olweus, 1996) were applied. Additionally, we employed one question on average school grade to further evaluate the individual functioning in the scholar environment and two questions on smoking behaviour (lifetime and 30 days before the examination from the European School Survey Project on Alcohol and Drugs (ESPAD (Hibell et al., 1997) ), as it is known that the consumption of alcohol and cigarettes is strongly related (e.g. Mintz et al., 1985) .
Step one: item selection In order to identify items which have a statistically significant association with alcohol drinking behaviour, we conducted separate linear regression analyses for each original questionnaire (see 'Measures'). We used the main outcome scores of the respective questionnaire as independent variables. For the bully questionnaire, school grade, and smoking this main outcome score was based on all items of the questionnaire, i.e. the sum of all item scores were the respective independent variables in our regression analyses. For the other questionnaires (TCI-R, SURPS, NEO-FFI, and LEQ) there are subscales existing (exploratory excitability vs. stoic rigidity, impulsiveness vs. reflection, extravagance vs. reserve, and disorderliness vs. regimentation for TCI-R; anxiety, negative thinking, impulsivity, and sensation seeking for SURPS; neuroticism, extraversion, openness, agreeableness, and conscientiousness for NEO-FFI; family/parents, accident/illness, sexuality, autonomy, deviance, relocation, distress, and events not subsumed under an event scale for LEQ). We used the sum of item scores of these respective subscales as independent variables. With these predictors assessed at the age of 14 years, we conducted two sets of regression analyses: In a first analysis the dependent variable was the total score of the Alcohol Use Disorders Identification Test (AUDIT (Saunders et al., 1993) ) at age 14. This questionnaire assesses the amount of drinking but also the related behaviour and the value of alcohol for the adolescents. We chose the total score rather than a twostage variable based on a cut-off value in order to analyse the course of drinking behaviour. Furthermore, this approach accounts for the fact that even lower scores in the AUDIT might indicate harmful drinking for adolescents (Chung et al., 2000) . In a second step we conducted the same regression analyses (same independent variables) with the increase in AUDIT score from 14 to 16 years as dependent variable (AUDIT score at the age of 16 years minus AUDIT score at the age of 14 years). This was done in order to identify the items, which might differentiate the factors underlying resilience against an increase in alcohol consumption during this period, i.e. against risky behaviour.
Step two: further item reduction Following this first item selection (see step one) all statistically significant items (scores) were included in a factor analysis (rotation = varimax; maximum iteration for convergence = 250) using IBM SPSS Statistics 20 to exclude items which did not sufficiently explain additional variance. The scree plot served as a cut-off criterion for the determination of the final number of components. These components were employed to answer the question whether we had identified different constructs (components) or whether the reduced item set concerned only one global risk component. The final reduced item set included all items with the highest loading on the factors identified according to the scree plot.
Step three: final arrangement of items Items belonging together on a conceptual level should not directly follow each other to avoid biases. We spread the items of one component in the way that two items of the same component never follow each other.
In the LEQ all questions comprise two parts (Has an event EVER occurred? How would this event make you feel?), which were implemented separately in the initial regression analysis. For the purpose of clarity in the final reduced item set, we completed those questions where only one part had become statistically significant after item selection (step one) and reduction (step two). Furthermore, the SURPS is the only original questionnaire with four-staged answer possibilities. Thus we adjusted it to five-staged answer possibilities in order to make it easier to handle for the participants. We chose to adapt the SURPS questions instead of adapting the other questions as SURPS questions represent only 10.9% of the original questions.
Comparison of the original questionnaires and the reduced summary of items
To classify the quality of the reduced set of key items, two major issues need to be addressed: (a) How much variance in alcohol drinking behaviour does the reduced items set explain compared to the complete set of original questionnaires? (b) What is the gain of time by using this reduced set instead of the standard questionnaire battery? In order to answer these questions we conducted regression analyses (the AUDIT score as dependent variable) using all items of all original questionnaires and with the reduced item set, respectively. Furthermore, the original questionnaire battery and the reduced set of items was completed by N = 5 students each to see how long they need for completion.
RESULTS
AUDIT scores
At the first examination time point 1081 out of 2215 adolescents scored 0 in the AUDIT meaning that they had not consumed alcohol during the past year (Table 1) . Two years later all adolescents indicated having consumed at least one alcoholic drink before. See Table 1 for more details.
Item selection
Regression analyses of the standard questionnaires revealed 90 items which have a statistically significant association with the AUDIT score at the age of 14 years. Regression analyses on the increase in AUDIT score up to the age of 16 years generated 22 statistically significant items. As some items appeared in both analyses, a total of 99 items was taken for the subsequent factor analysis. The scree plot then revealed 13 components comprising 60 items to be included for the final set of items. These 60 items include 23 (out of 60 original) NEO items, 10 (out of 35) TCI items, 8 (out of 23) SURPS items, 3 (out of 12) items from the Bully questionnaire, 14 (out of 78) items from the LEQ, and the two questions on smoking behaviour (ESPAD). For the purpose of clarity we completed those questions of the LEQ where only one of the two parts has become statistically significant after regression analyses and part of the included components after factor analyses. This was done in 12 cases. The complete list of the 72 items, the appropriate scoring of the respective items and further statistical information can be found in Table 2 . Furthermore, this table shows the belonging of each statistically significant item to one of the 13 components after factor analysis ( Table 2 , 'latent factor'). To summarize, the items which are included within these 13 components, cover the following domains (according to latent factor number): mood, degree of impulsive behaviour, life organizational skills, sexual and smoking behaviour, degree of curiosity, active bullying, manipulative behaviour, rumination, law-abiding behaviour, degree of agreeableness, presence of love attachment, degree of personal energy, handling money.
Arrangement of items
Due to the arrangement of the original questions, the final reduced item set was divided into three parts: in the first part, the participants had to indicate their agreement to statements on a five-point scale.
In the second part they had to indicate whether an event had ever occurred and how they would feel in case it occurred, and in the third part, the participants had to mark the frequency of specific behavioural patterns (see Supplementary Material).
Comparison of the original questionnaires and the reduced set of items
The reduced item list explained 33.4% of the variance in alcohol consumption (adjusted R 2 for the regression on the AUDIT score) compared to 34.8% explained by the original questionnaire battery. At the same time, the reduced set can be answered in about 6 min (mean for five persons aged 18-20 = 6.09; range = 5.11-6.53) compared to about 15 min (mean for five different persons aged 18-20 = 15.37; range = 14.30-17.14) for the entire questionnaire battery.
DISCUSSION
We aimed to identify a set of target items to quickly evaluate the impact of factors related to personality, environment and life events on alcohol consumption at a young age in large cohorts in real-life situations. We identified items associated with alcohol drinking behaviour at the age of 14 years and showed items related to the amount of increase in alcohol consumption during the next 2 years. These might represent important factors for the explanation of resilience against Alcohol and Alcoholism, 2016, Vol. 51, No. 6 the initiation of hazardous alcohol use in adolescents. In order to have a quick and easy to use instrument we combined these two categories in one item set, which allows the joint examination of the interplay of these domains. The reduced set of items explains sufficient variance for alcohol drinking behaviour compared to the entire questionnaire battery. Furthermore, the gain in time makes this reduced set especially useful for research on a large number of adolescents in real-life contexts, for example in school, where it can easily be completed in a short time.
Continued
The reduced set of items contains items from all original questionnaires, suggesting an important relationship with alcohol drinking behaviour for all implemented questionnaires. Regarding the content of the distinct items we observed some interesting aspects. For example, for the Bully questionnaire only active bullying parts were associated with alcohol drinking behaviour. All items related to being bullied fell out of the analysis within the first step of item selection (regression analysis). In relation to the 13 distinct components it can be seen that some components represent the same categories as in the original questionnaires. That is the case for bullying (component 6), sexual events (component 11), extraversion (component 12), and extravagance (component 13). On the other hand some components indicate the relationship between different categories which might interact in determining alcohol consumption behaviour in adolescents. For example, family and distress seem to represent one category (component 8) and impulsivity, exploratory excitability, and disorderliness another one (component 2). Altogether, the respective One limitation of our study is the loss of subjects from the first to the second examination time point (45% loss). However, we think that this doesn't affect our results too strongly as the sample is still quite large. Furthermore, only items based on the increase in AUDIT score (9 out of 99 items) would be affected by this subject loss. In this context it has to be additionally mentioned that no participant scored 0 at the second examination time point. This means each participant has at least once tried an alcoholic drink at the age of 16 years. Possibly we lost few complete abstainers from wave 1 to wave 2.
In sum, we could identify a short list of items derived from standard reliable and valid questionnaires which allow the examination of the interplay of personality, environment, and life events to identify risk and resilience for alcohol drinking behaviour in adolescents. The reduced item set was shown to be statistically significant in explaining alcohol consumption. Further validation in different populations might be very useful. 
